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Supersonic liquid jets: Their generation and shock wave characteristics
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Abstract: The generation of high-speed liguid (water and diesel fuel) jets in the supersonic range using a verical single-stage
powder gun is described. The effect of projectile velocity and mass on the jetvelocityis investigated experimentally Jet exit
velacities for a set of nozzle inner profiles (e.g. straight cone with diferent cone angles, exponential, hynerbolic etc.) are
compared. The optimum condition to achieve the maximum et velocity and hence better atornization and mixing is then
determined. The visual images of supersonic diesel fuel jsts (veloity about 2000 ris) were obtained by the shadowgraph
method. This provides betier understanding of each stage of the generation ofthe jets and makes the study oftheir
characteristics and the potential far aulo-ignition possible. I the experiments, a pressure relief section has been used to
minimize the compressed air wave ahead of the projectile. To clarify the pracesses inside the section, additional experiments
have been performed with the use of the shadowaraph method, showing the projectile travelling inside and leaving the
pressure relief section at a velocity of about 1100 mis,
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